Microhabitat conditions per se should not be included here, as the focus was on beetles not on forest structures. These measurements and tests should definitely be presented in Results but they are used to explain some of beetle observations and are thus not in the focus. Delete. The same concerns the ending topic, the efficiency of your method, which cannot be assessed without comparing it with other methods (such as the use of radioactive powder in M.A. Baars' studies in the 1970s, etc.). Delete that too. Also, there is no need to describe in such detail what you did in this part: it suffices to say that "We radio tracked C. olympiae individuals in multiple stands that differed in terms of forest management and certain structural elements of forests in order to evaluate their effects on microhabitat use and movements of these beetles" and then specify what you expected concerning microhabitats, based on earlier studies (your own research, for example, shows that bare soil should be avoided by this species, and many other studies provide more predictions regarding dead wood, dense field vegetation, etc.). These changes are necessary to put your study into a context of previous research.
Commento [EC11]: L 139, "this ground beetle species" => Carabus olympiae
Formattato: Tipo di carattere: Corsivo pastoral practices. Beech was traditionally managed as coppice-with-standards (i.e., trees retained to 153 provide a seed source for stump replacement over time) to produce firewood and charcoal. Over 154 recent decades, forest management has been progressively reduced. The last harvest in privately 155 owned coppice stands was carried out in 1960; the density of standards is on average 100 trees per 156 hectare, and they are now about 80 years old. On the other hand, most coppices on public properties 157 have been actively converted to high forest in the 1980s. Conversion has been carried out by 158 progressive thinning (3-4-entries) of sprouts (Giannini and Piussi, 1976) , before reaching the final 159 step of ''temporary high forest'', i.e., a forest that has the structure of a mono-layered high forest, 160 but which originated from sprouting, to which the seeding cut will be eventually applied. Most of 161 the coppices in conversion are currently between the second and the third thinning, and the trees are Experimental forest management was carried out in 2014 and 2015 in seven different stands, with 169 the aim of reproducing "business as usual" as well as alternative management options for beech 170 coppices and high forests ( Fig. 1) . Forest structure and ground cover were measured before and 171 after logging across 30 sampling plots (details in Negro et al., 2014) . In all logging practices adopted (interventions ii, iii and iv) the retention of coarse woody debris was prescribed and the 173 following four treatments were applied: 174 175 i) no logging (control, C), only in over-mature coppices (two stands, one in 2014 and one in cover of 89%, and mean living aboveground tree volume of 207 m 3 ha -1 . Ground cover by 178 deadwood (downed logs and branches, either sparse or piled) was in the range of 0% to 10% ii) strip cuts in the high forest (one stand in 2015, 10 hectares) (management type 1, M1). This 182 had an average stem density of 915 trees ha -1 , mean canopy cover of 89%, and mean living 183 aboveground tree volume of 273 m 3 ha -1 before treatment. After the cut, which was carried 184 out by removing all trees in 10 elongated openings (350-1250 m 2 each) and leaving a total of 185 30 m 3 of cut timber on the ground in the form of whole trees, ground cover by deadwood 186 had increased on average from 2% to 6%; 187 188 iii) single-tree selection in over-mature coppices (two stands in 2015, 14 and 6 hectares 189 respectively) (management type 2, M2). This was carried out by harvesting individual 190 sprouts, trees, or small groups (tree diameter <25 cm) with the aim to promote the growth of 191 better-quality beech stems, while retaining all other tree species and leaving all branches on 192 the ground. Stem density and living tree volume were reduced on average by 26% and 30% 193 respectively, while ground cover by deadwood increased on average from 2% to 8%; 194 195 iv) uniform thinning to convert over-mature coppices to high forest (two stands, one in 2014 196 and one in 2015, 3 hectares each) (management type 3, M3). This represents the "business 197 as usual" scenario for beech coppices in the region, and was carried out by harvesting all but 198 the best-quality sprouts from each stool, and leaving branches in small piles uniformly 199 scattered on the ground. Stem density and living tree volume were reduced on average by 200 85% and 60%, respectively, while ground cover by deadwood increased on average from 201 2% to 5 %. and microclimate (average humidity and temperature), specifying the identity of radio tagged 265 individuals as a random effect. We modelled the use of three microhabitat types, i.e. litter, 266 deadwood and tree bases, for which the sample size was statistically adequate not to have 267 convergence problems of the model.
268
In our study design, microhabitat use was measured for each individual, whilst microhabitat 269 availability was measured at the population scale (i.e. inside each managed stand), assuming that microhabitat types were equally available to all monitored animals (Thomas & Taylor 1990 ). To compare use and availability in this kind of study design (i.e. to study microhabitat selection), we proportionally less than its availability, the ratio is a value between 1 and 0, while if they use the 279 habitat proportionally more than its availability, the ratio is > 1 (i.e., the higher the value, the higher 280 the preference for that habitat).
281
Since the selection ratio showed that microhabitat selection was different from one animal to 282 another, we investigated these differences by means of eigenanalysis of selection ratios (Calenge, Independence among successive angles was tested by the nonparametric Runs Test above and below the median, which is used to test the randomness of a 302 sequence of a series of observations (turning angles, in our case) (Sokal & Rohlf, 1995) . To 303 approach normality (checked by using normal probability plots), distance data were square-root 304 transformed (Sokal & Rohlf, 1995) .
305
To test the agreement among turning angles, we computed an index of angular concordance, or 
314
To check the compactness of the paths travelled by each radio-tagged individual, we calculated the Five microhabitats were available for radio-tagged ground beetles in all managed and control areas.
353
The most available microhabitat was litter (min= 48% of quadrats in M1, max= 63% in C),
354
followed by deadwood (min = 6% in C, max=27% in M2), bare soil (min = 1% in C, max=34% in 355 M1), tree bases (min = 4% in M3, max=12% in C) and rocks (min= 1% in M3, max=5% in M2).
356
Shrubs were absent from M1 and grass cover from M1 and M2. Overall, control areas used by 357 radio-tagged individuals had more litter, shrubs and tree bases, while managed areas had more 358 deadwood and bare soil (Fig. 2, on top) . 
363
Radio-tagged individuals used five microhabitat types, i.e. litter, tree bases, deadwood, shrubs and 364 grass (Fig. 2, on bottom) . Bare ground and rocks were never not used. Microhabitat use modelling 365 did not show any significant differences in the use of litter, deadwood or tree bases due to year of 366 sampling, sex, mean temperature or humidity. The use of these microhabitat types significantly 367 changed according to management type only. In particular, litter was used more frequently in M1
368
Commento [EC22]: L 357, "never" => not than in control stands, and deadwood was used more frequently in all managed than in control 369 stands ( Table 2) .
370 The ranking of microhabitats obtained through Compositional Analysis showed that deadwood and 376 tree bases were the most preferred microhabitats both in managed and control stands, whilst litter 377 and grass were the least preferred ones. Shrubs was a high ranking microhabitat in control stands,
378
but a low ranking one in M2 and M3 stands (Table 3 and Appendix I). Manly's selection ratio W i for deadwood, tree bases and shrubs was higher than 1 (i.e. positive selection) and ranged between 0 and 1 for litter and grass (negative selection) both in the managed and control stands. The selection ratio for tree bases was higher in M1 and M2 stands (4.74 and 397 4.40, respectively), suggesting a high preference for that microhabitat, and close to 1 for shrubs in
398
M2 stand (1.06), suggesting a weak positive selection or a random use for that microhabitat (Fig. 3) . displayed zig-zag trajectories (Fig 4) . The total distances covered by radio-tracked individuals varied between 3.40 and 806.50 metres,
427
with mean daily distances ranging from 1.13 to 32.37 metres (Table 1) . Angles were evenly 428 distributed in all stands (shrubberies, control and in managed stands), indicating the lack of a 429 prevailing walking direction (Appendix III).
430
GLMs showed that the coefficient of variation of the distances and the tortuosity index varied 431 according to the management; the length of the paths of individuals in M2 and M3 stands was more 432 variable than in control stands and the tortuosity index was significantly lower in shrubbery and in 433 M2 stands than in control, and significantly higher in males than in females ( 
471
Commento [EC24]: 9. Discussion is exhaustingly long. It would benefit from 2-3 subtitles which would bring about clearer structure, for example based on your research questions.
Commento [EC25]: 8. Discussion begins rather weaklyby stating general logging impacts, but it should begin with one of your results (concretely, the sentence on lines 441-443). The rest of the paragraph would then clarify and present other studies. Also, logging has also positive effects so L 439 should perhaps say ""logging may affect forest wildlife…".
Commento [EC26]:
L 446, the cited study does not present data on prey so this "preferred prey" is unwarranted or at least the reference is incorrect. There may not be any study that would show this for this species, but generally slugs and snails are used as part of the diet of many large carabids. Cite, for example, Rob Hengeveld's studies from 1980s, or some general papers about carabids (Thiele's Compared to other broadleaves, beech has a strong ability to fill canopy gaps by crown extension (Brunet et al. 2010 ). If the regeneration strategy is successful, a new beech layer will establish in Commento [EC29]: L 471-472, this is what you did indeed, but it brings pseudoreplication regarding the treatments. Much caution must be added. Besides, the less intense (M1, M2) were not that different from the more intensive (M3) management, and results comparing these were often not systematic (Tables). It should be emphasised that dDeadwood is crucial for hundreds of rare and threatened species in 
505
The quantity of deadwood in Europe's forests has decreased significantly since the middle of the 506 19 th century due to intense forest exploitation. Since 2000, however, a small overall increase in 507 deadwood has been observed (Forest Europe 2011). This may be due to management practices that 508 deliberately increase the amount of woody debris in managed forests (as in our case), either thanks 509 to legal or policy prescriptions, or as a measure to comply with forest certification requirements 510 (European Environment Agency 2015). The increases in forest cover and stem density in 511 many European forests, following extensification of forest use, have also led to a increased natural should not be relevant for the area studied here (no evidence for large disturbances in the managed 515 beech forest was found). Finally, climate change may also contribute to increased disturbance 516 frequency and severity, and increased deadwood input (Seidl et al. 2017) .
517
All the above confirms that the retention of deadwood is thus crucial in conservation of forest 518 organisms, and specific attention should be paid for securing its spatio-temporal continuity in 519 managed forests a method that produces results that are superior to those achieved by other means 520 and should therefore be recommended as best practice in forest management devoted to animal 521 diversity conservation.
522
Commento [EC33]: L 487-492, too wordy text. The message is that deadwood is crucial for hundreds of rare and threatened species in Europe alone (add references). Then, this simple statement could/should be added as a beginning sentence for the next paragraph, discussing deadwood role.
Lassauce, A., Paillet, Y., Jactel, H., Bouget, C., 2011. Deadwood as a surrogate for forest biodiversity: Metaanalysis of correlations between deadwood volume and species richness of saproxylic organisms. Commento [EC34]: L 505-507 Add caution by just saying, for example, that "Retention of deadwood is thus crucial in conservation of forest organisms, and specific attention should be paid for securing its spatio-temporal continuity in managed forests." It is dangerous to say that deadwood would be superior: it is one important thing, but there will not be much dead wood if e.g. all large trees are harvested as it would interrupt the continuity of this resource.
Formattato: Colore carattere: Automatico
Very large bases of living and dead trees were clearly preferred by C. olympiae individuals that probably used this resource as shelter for daytime rest or against micro-climatic variationEnlarged 524 tree bases, especially those with decaying wood, were also greatly appreciated by radio-tagged C. 525 olympiae (Manly ratio was well above 1 and scored the highest values in M1 and M2 stands), which 526 took advantages of splits and cavities as shelters. Coppices may provide more of this habitat than 527 high forests, since the tree base tends to expand if it must support a larger number of sprouts.
528
Interventions aimed at maintaining over mature coppices are therefore preferable to those aimed at 529 converting over-mature coppices to high forest, consistent with previous analyses (Negro et al., 
531
The eigenanalysis of selection ratios showed that microhabitat preferences changed from one 532 individual to another.
534
The present research also indicates that forest management may affect C. olympiae movements.
535
Both the coefficient of variation of the distances and the tortuosity index varied according to the 536 management. The length of the paths of individuals in managed stands was more variable than in 537 control stands, suggesting that movements of individuals were more uncertain and 538 unpredictablerandom in terms of direction and length (sometimes they moved a lot, sometimes they 539 did not move) when relocated in forest stands subjected to logging. Trajectories were rather 540 tortuous, fitting the requirements hunting behaviour of a typical "olfactory-tactile" predator that 541 looks for prey by systematically exploring its territory. The high tortuosity is also in keeping with 542 the use of decaying fruits and vegetables (as shown by multiple choice tests carried out in the lab by 543 Negro and Palestrini, unpublished). We did not track individuals in between two successive 544 telemetric locations. This means that true paths were likely longer and trajectories more tortuous and protection from predators. We believe the low availability of shrubs (which were isolated and 549 sparse) may have constrained trajectories (individuals were compelled to move from shrub to shrub) 550 and reduced their tortuosity. Analogously, changes in microhabitat and/or resource availability in 551 some managed forest stands may have significantly reduced tortuosity in comparison with controls.
552
Tortuosity index was significantly higher in males than in females. Males of insects are able to 553 detect pheromones produced and emitted by females (Gullan & Cranston 1994) . We therefore 554 hypothesize the paths of males were more tortuous in order to diminish the time allocated for the 555 searching for females (in keeping with Negro et al. 2008) .
557
We assumed that microhabitat use and movements of radio-tracked individuals were unaffected by suggesting radio-tagging did not significantly affect feeding and mating behaviour. If a reduction in 567 dispersal existed, however, this would have affected both individuals in control and in managed 568 stands to the same degree. Our results, focused on the comparative analyses between managed and 569 un-managed forest patches are therefore highly reliable.
571

Conclusions
572
Our results support the evidence that logging may exert short-term negative effects on C. olympiae 573 ground beetles (as suggested by the increase in bare ground, and changes in climatic conditions and 574 Commento [EC39]: Sono stati osservati anche durante questo studio? Quante volte?
Commento [EC40]: L 548-549, these are not from present data, plus unclear "many occasions", so delete.
Commento [EC41]
: L 553, I disagree with this statement (poor replication) so delete "highly" movements). However, the preference for tree bases and deadwood suggests that forest deadwood originating from cutting (branches and treetops) is properly accumulated.
To our knowledge, this is the first time that radio-telemetry has been used as a tool to assess the 579 effect of forest management on ground dwelling insects. In methodological terms, this study 580 indicates therefore that radio-tracking may be successfully used as a tool to assess the effect of 581 forest management on relatively large ground dwelling insects, and to identify the logging practices 582 that are more compatible with their conservation.
Commento [EC42]: 10. Discussion ends with suspicious statements about logging being beneficial (L 558-561) and about an off-topic (and mostly unwarranted) statement about radio telemetry use (L 562-566). Regarding the former, clearly say that if these beetles are to be maintained in managed forests, deadwood continuity and high abundance must be secured while harvesting, and that very large clearings probably make the microclimate too warm and dry for this species, suggesting that only thinning or gap harvesting, if any, should be used in these habitats. Regarding the latter, this is a poor way to end a paper; rather end with a clear management statement, such as the one I suggest above. This is not a methodological paper, and the usefulness of telemetry has been shown over 20 years ago already (Riecken & Raths 1996/Ann.Zool. Fennici, etc.).
animal radio-tracking data. Ecol. 74, 1313-1325. and logs on boreal clear-cuts: implications for dead wood management. PLoS One 10. 
